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B.Tech II Year IT Semester Examinations, May-2013
Hydraulics and Hydraulic Machinery
(Civil Engineering)

In Max, Marks: 75

Answer any five gudstions
All Guestions carry équal mark

Distinguish clearly between the following for a épe
1) Gradually varied flow and rapidly varied flo
ii) Hydraitlic gradient ling and total energy lime
iii) Subcritical flow and super critical flow.

A trapezoidal canal of most efficient section with side slopes of 1:1 is required to
carry 14 m’/sec with a bottom slope of 1 in 1000. The value of Chezy’s C = 45,
Find the bottom width and depth of the channel. If the value of C can be increased
to 70 by.lining the canal,.what may be the. percentage increase.in discharge? ..
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Derive the é-nrpressian for dcplh aﬁerjumi: dg

© 2N
fare jump and Fri'is-the qudﬂ’sg'!:l_umber before jump;
Find the lenigth of the"Back-Water curve-caused by am ‘afflux of 1.5t i a
Ieclangular channel of width 50m and depth 2m. Take slope of the bed as 1 in

2000 and Manning’s N as 0.03. [7+8]

d. =i"*-[ 1+ 8Fr? — 1}
Where dyis'the depth be

What do you understand by n-terms? What are their chamgte;istics? How are they

useful in dimensional arfalysis? Explain. ;" ;.. § P
A model of'a weir is corisiriicted with a vértical scale of 1216 If the dischirgés of
the model and prototype are L5 lit/sec and 38.4m’fsec respectively, find the
horizontal scale of the model. [T+8]

When the jet strikes a fixed plate at an_inglination of £, the dischmgq,,ggets
divided: into two portions, Qi :and Q. Derive the expressions-to find the valiées: of
Q) and Q..

A jet of water 100mm diameter impinges with a velocity of 25m/sec on a plate
moving with a velocity of 10m/sec in of the jet. Find the force
exerted by the jet. If the plate is now re ies of varies moving with
the same. velocity as that of the plat erted by the jef-on.the
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Draw a neat sketch of a Francis turbj
explain its working.

A Pelton wheel is required to work under a head of 39.6m and to develop
101.4 hp-at-250 rpm. Assuming an efficigncy of 80% and;a Gy of 0.98, findthe jet
diameter,-digmeter of the-bucket circle, the ‘size of the biickéts and the number of
buckets required. Take the speed ration as 0.45. [6+8]
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How a §pecific speed differsfrom a unit speed in a turbine? Eafplain.

It is proposed to develop 100,000 BHP (75,000 kW) by a number of hydraulic
turbines. Each of the turbines runs at 166.7rpm, when working under a head of
30m. Find the number of turbines to be cmployed if the specific speed of cach
turbine is 335. G e 1649]

Explain the different losses oceurring dufing the operation of a centrifugal’ "'u‘mp
in the following cases:

i) between shaft and impeller

ii) between impeller and casing exit, and

iii) between casing exit and delivering pipe exit.

Explain the Following termié: Lafb
i) Demand factor

i1) Diversity factor

iii) Load factor.

The average annual yield of a river at a dam site is 6000 hectare-meters. A dam is
to be huilt-to provide am ;Average net fiead of 30m on“the turbines. Find-the
potentidt water power available from this'hydel scheme.“If thi overall efficlericy
of turbine is 90% and the overall efficiency of generator is 96%, find the electrical
energy in KWH available from this scheme. [6+9]
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